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Experimental 

Crystal data 

[Rh(C 4 2H 52 0 3 P)(C 8 H 12 )].C 7 H 8 

M, = 949.11 

Triclinic, PI 

a = 11.1212 (3) A 

b = 12.5865 (3) A 

c = 20.0690 (5) A 

a = 106.891 (1)° 

B = 102.344 (1)° 

Data collection 

Bruker Kappa APEXII DUO 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T min = 0.682, r m „ = 0.746 



Refinement 

R[F 2 > 2a(F 2 )] = 0.027 
wR(F 2 ) = 0.069 
5 = 1.02 

11927 reflections 
617 parameters 



Y = 94.483 (1)° 

V = 2596.13 (11) A 3 
Z = 2 

Mo Ka radiation 
li = 0.40 mm -1 
T = 150 K 

0.44 x 0.33 x 0.09 mm 



106645 measured reflections 
11927 independent reflections 
11089 reflections with / > 2a(l) 
R:„, = 0.027 



212 restraints 

H-atom parameters constrained 
A/w = 0.97 e A~ 3 
Ap mi „ = -0.61 e A~ 3 



The reaction of (?7 3 -allyl)[(l,2,5,6-??)-cycloocta-l,5-diene]rho- 
dium(I) with tris(2,4-di-fert-butylphenyl)phosphite in toluene 
produces the title compound, [Rh(C42H 62 03P)(C 8 H 12 )]-C7H 8 , 
by spontaneous metallation at one of the nonsubstituted 
phenyl ortho-C atoms of the phosphite molecule. The 
coordination geometry at the Rh 1 ion is distorted square- 
planar. The toluene solvent molecule is disordered over two 
different orientations, with site-occupation factors of 0.810 (2) 
and 0.190 (2). 

Related literature 

For the structure of a phenyl ester of diisopropyl phosphinous 
acid which is ort/jo-metallated with rhodium, see: Ruhland et 
al. (2008). A series of pincer-type complexes exhibit a similar 
five-membered cyclic structural motif; see, for example: Rubio 
et al. (2007); Salem et al. (2006). The title compound repre- 
sents a catalyst precursor for the catalytic olefin hydro- 
formylation reaction; see: Selent et al. (2007). 




Data collection: APEX2 (Bruker, 2011); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5795). 
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{2-[Bis(2,4-di-te^butylphenoxy)phosphanyloxy-/c/ , ]-3,5-di-tert-butylphenyl-ft:C 1 }[(l,2,5,6-'/)-cyc- 
loocta-l,5-diene]rhodium(I) toluene monosolvate 

D. Selent, A. Spannenberg and A. Borner 
Comment 

The reaction of (n -allyl)[(l,2,5,6-r|)-cycloocta-l,5-diene]rhodium(I) with tri-(2,4-di-fert.-butylphenyi)-phosphite at room 
temperature affords the activation of one of the three ortho C — H bonds available at the phosphite phenyl groups. Subsequent 
Rh — C bond formation gives the title compound (figure 1). To the best of our knowledge, this is the first example for 
the direct formation of a rhodaoxaphospholane substructure using a jr-allyl rhodium(I) complex as a precursor. In the title 
compound the coordination geometry at the rhodium centre is distorted square -planar. The Rhl — C6 distance 2.0771 (14) 
A as well as the PI — Rhl — C6 angle 79.14 (4)° fit well to data from literature (Ruhland et al, 2008). A more pronounced 
variation in the respective metal carbon distance has been found for pincer type complexes of Rh(I) and Rh(III) which do 
contain the same five-membered ring substructure (for example: Rubio et al, 2007; Salem et al. , 2006). In the title compound 
one equivalent of toluene solvent is cocrystallized adopting two different orientations. 

Experimental 

To a solution of (n -allyl)[(l,2,5,6-n)-cycloocta-l,5-diene]rhodium(I) (0.552 g, 2.19 mmol) in pentane (15 ml) was added 
a solution of tri-(2,4-di-fert.-butylphenyl)-phosphite (1.416 g, 2.19 mmol) in toluene (15 ml) at room temperature. After 
stirring the mixture for 2 h, the solvent has been removed in vacuo. The residue was dissolved in toluene (12 ml) and stored 
at 5°C for three days to give a deep orange crystalline material. Yield: 1 .36 g (65%) of the title compound, which did contain 

crystals suitable for X-ray analysis. 31 P-NMR (400 MHz, CD 2 C1 2 ): 146.9 (d/jpRh = 317.9 Hz) p.p.m.. 13 C-NMR (400 
MHz, CD 2 C1 2 ): 149.07 (dd, VcRh = 35.2 Hz, 2 J C P = H-5 Hz) p.p.m.. 

Refinement 

H atoms were placed in idealized positions with d(C — H) = 0.95 A (CH), 0.99 A (CH 2 ) and 0.98 A (CH3) and refined using 
a riding model with (7 iso (H) fixed at 1.2 £/ eq (C) for CH, CH 2 and 1.5 (7 eq (C) for CH 3 . AFIX 66 and DANG instructions 
were used to improve the geometry of the disordered toluene. Additionally, the anisotropic displacement parameters of C 
atoms of this solvent molecule were restrained to be equal (SIMU). 
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Figures 




Fig. 1. The molecular structure of the title compound showing the atom-labelling scheme. Hy- 
drogen atoms and the disordered toluene are omitted for clarity. Displacement ellipsoids are 
drawn at the 30% probability level. 



{2-[Bis(2,4-di-ferf-butylphenoxy)phosphanyloxy-KP]-3,5-di- fe^butylphenyl-KC 1 }[(1,2,5,6-ti)-cycloocta-1,5- 
diene] rhodium (I) toluene monosolvate 



Crystal data 

[Rh(C42H 6 203P)(C 8 H 12 )]-C 7 H8 

M r = 949.11 
Triclinic, PI 
a=11.1212(3)A 
b = 12.5865 (3) A 
c = 20.0690 (5) A 
a = 106.891 (1)° 
(3= 102.344 (1)° 
y = 94.483 (1)° 
K=2596.13 (11) A 3 



Z = 2 

P(000)= 1016 

D x = 1.214 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9854 reflections 

6 = 2.4-28.8° 

|i = 0.40 mnT 1 

T= 150 K 

Plate, orange 

0.44 x 0.33 x 0.09 mm 



Data collection 



Bruker Kappa APEXII DUO 
diffractometer 

Radiation source: fine- focus sealed tube 
curved graphite 
co and tp scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r min = 0.682, J max = 0.746 
106645 measured reflections 



11927 independent reflections 

1 1089 reflections with / > 2o(I) 
R mt = 0.027 

©max — 27.5 , 9 m i n —1.7 

h = -14^14 

£ = -16^16 
/ = -26^26 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 2a(F 2 )] = 0.027 

wR(F 2 ) = 0.069 
S= 1.02 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = \l[o 2 (F 2 ) + (0.0301P) 2 + 2.2712P] 



sup-2 



supplementary materials 



11927 reflections 
617 parameters 
212 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap ma x = 0.97eA" 3 

Apmin = -0.61 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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1 1A A 

12U.U 


r^zA a nc a uec a 
C54A — C55A — H55A 


1 1A A 

12U.U 


nc a r^c/; a rci a 
C55A — C5oA — C5 1 A 


1 1A A 

12U.U 


nc a /"'c/: a uc/; a 
C55A — C5oA — H5oA 


1 1A A 

12U.U 


C51A — C5oA — H5oA 


1 1A A 

12U.U 


piri A rciA [TCI A 

C51A — C5 /A — H5 /A 


1 An c 

iuy.5 


PCI A pri A u?TD 

C51A — C5 /A — H5 Id 


1 An c 

iuy.5 


UC1A priA u?TD 

H5 /A — C5 /A — H5 ID 


1 An c 

iuy.5 


PC1 A PCI A UC1P 

C5 1 A — C5 / A — H5 /C 


1 nn c 

iuy.5 


UC1 A PCI A UC1P 

H5 /A — C5 /A — H5 /C 


1 nn c 

iuy.5 


UCTD PCI A UC1P 

H5 ID — C5 /A — H5 /C 


1 nn c 

iuy.5 


PCIO PCIO PCiD 

C52B — C51B — C5ohs 


1 in a 
12U.U 


PCIO PCIO PCIO 

C52B — C51B — C5 ID 


1 1 n ni /1 1\ 
liy.y / (12) 


pCiD PCIO PCIO 

C5oB — C51B — C5 ID 


1 in a 1 { 1 1\ 
12U.U1 (12) 


PCIO PCIO PCIO 

C51B — C52B — C53B 


1 1A A 

12U.U 


PCIO PCIO ucio 

C5 1 D — C52B — H52B 


1 1A A 

12U.U 


PCIO PCIO UCIO 

C53B — C52B — H52B 


1 1A A 

12U.U 


PCIO PCIO PC/IO 

C52B — C53B — C54B 


1 1A A 

12U.U 


PCIO PCIO UCIO 

C52B — C53B — H53B 


1 1A A 

12U.U 


PC/IO PCIO UCIO 

C54B — C53B — H53B 


1 1A A 

12U.U 


C55B— C54B— C53B 


120.0 


C55B— C54B— H54B 


120.0 


C53B— C54B— H54B 


120.0 


C54B— C55B— C56B 


120.0 


C54B— C55B— H55B 


120.0 


C56B— C55B— H55B 


120.0 



sup-12 



supplementary materials 



fin pic pip 
C30 — C35 — C3S 


111 "} A ("1 O 

111.24 (15) 


C55t>- 


— C5oh>— 


— C51h> 


1 in n 
1/U.U 


i~*1f\ ptc /^i/; 
C3U — C35 — C3o 


i in m /11\ 

nu.yi (13) 


C55B- 


— C5oh>- 


— hoots 


1 in n 
1/U.U 


PTO pTf pTj; 

C35 — C35 — C3o 


in~7 /io / 1 c\ 
1U /.46 (15) 


C51B- 


-C56B- 


— H5ot> 


1 in n 
1/U.U 


C30— C35— C37 


109.89 (13) 


C51B- 


-C57B- 


-H57D 


109.5 


C38— C35— C37 


106.99 (14) 


C51B- 


-C57B- 


-H57E 


109.5 


C36— C35— C37 


110.24(16) 


H57D- 


-C57B- 


-H57E 


109.5 


C35— C36— H36A 


109.5 


C51B- 


-C57B- 


-H57F 


109.5 


C35— C36— H36B 


109.5 


H57D— C57B- 


-H57F 


109.5 


H36A— C36— H36B 


109.5 


H57E- 


-C57B- 


-H57F 


109.5 



sup-13 



supplementary materials 




sup-14 



